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SEQUENCE LISTING 

<110>DSMNV 

<120> Improved method for the prevention or reduction of haze in 
beverages. 

<130> 

<140> 
<141> 

<150> 
<151> 

<150> 
<151> 

<150 
<151 

<160>7 

<170> Patentln Ver. 2.1 

<210>1 

<211>1581 

<212>DNA 

<213> Aspergillus niger 
<400> 1 

atgcgtgcct tctccgctgt cgctgctgcg gccctggcgc tctcttgggc gtctctggct 60 
caggctgctc gcccccgtct tgtgcccaag cctgtctctc ggccagcctc gagtaaatog 120 
gctgcgacca cgggcgaggc ttactttgag cagctgctgg accatcataa tccggagaag 180 
ggcacctttt cccagaggta ctggtggagt actgaatact ggggtggtcc tgggtcaccg 240 
gtcgtcctct ttactcctgg agaggtctct gccgatggct atgaggggta tctcaccaat 300 
gggactctca ctggtgtcta tgcgcaggag atccagggtg ccgtcattct cattgagcac 360 
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cgctactggg gtgattcttc tccttatgag gtgctcaatg ccgaaactct tcagtacctc 420 
acactggacc aagccattct ggacatgacc tacttcgccg agacggtgaa gctgcaattc 480 
gataacagca cccgcagcaa tgcgcagaat gctccctggg tcatggtcgg tggatcatac 540 
agtggtgcct tgacggctlg gaccgaatct gtcgcgcctg gaacgttctg ggcttaccat 600 
gccactagtg ctcctgtgga ggctatctac gactattggc aatactttta ccccatccag 660 
caaggtatgg cacagaactg cagcaaggac gtgtctctgg tagccgagta tgtcgacaag 720 
attggaaaga acggaactgc caaggagcag caggcactca aggaattgtt tggtctggga 780 
gctgttgagc attttgatga ctttgccgct gtcctcccca acggaccgta cctctggcaa 840 
gacaacgact ttgccacggg atactcttcc ttcttccagt tctgtgacgc cgtcgagggt 900 
gtcgaagccg gcgcggcagt aacccccggc cccgagggtg tcggcctcga aaaggccctg 960 
gccaactacg caaactggtt caattcaacc attctccctg attactgcgc aagctacggc 1020 
tactggaccg acgaatggag cgtcgcctgc ttcgacagct acaacgcctc gagccccatc 1080 
tacaccgata cctccgtagg caatgccgtc gaccgccaat gggaatggtt cctctgcaac 1 140 
gagcctttct tctactggca ggacggtgct cccgagggta cctccaccat tgtgccccga 1200 
cjtcgtcagcg cctcctactg gcaacggcaa tgtccgctct acttccccga aacgaacggc 1260 
tacacgtacg gcagcgcgaa gggtaagaac gccgccacgg tgaacagctg gaccggtgga 1320 
tgggatatga cccgcaacac gacgcggttg atctggacga acgggcaata tgacccctgg 1380 
cgggactccg gtgtgtcgag cactttccgg cccggtggac cgctggcgag cacggcgaat 1440 
gaacccgtgc agattatccc gggcggattc cattgctcgg atttgtatat ggcggattat 1500 
tatgcgaatg agggggttaa aaaggtggtg gataatgagg tgaagcagat caaggagtgg 1560 
gtggaggagt attatgcctg a 1581 



<210>2 
<211>3290 
<212> DNA 

<213> Aspergillus niger 
<400>2 

gagaggcaga aggagtcatt tatcacttgt attccaatgt attttccatt tatagatact 60 
gcattcaaat gcaccgttta gcatagcatc ccacattcta tttcattcca atctcatgcc 120 
attgccatcc ccggtattaa tttacttctc cgccttatct tgcaatcttg caatctcttt 180 
ctcctcgtta tcacgcgttc ctgcaggcgc acctccgatg gcactgcagc cggagtcccc 240 
gcggcgccgg cactactaaa gactaaagtg tctagtctag cctccaatgt gctcacctcc 300 
atcagcatct catccattta tcttctgacg atgtcatctg caggctccac cccctGcggc 360 
cgccccgacg ctctccgacg gtgcacaaca atcaattctg cagtcacgct caagattcgt 420 
ccctgccgga ctcctcatgc cgtgcctggt ttaatctatg caatggagta aggtagtatc 480 
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gcctagcagg agcggagttc ctgctgcgct cacgccatgg tgccggcgca gacataaatc 540 
gctcgtttcc tccggcgctg gccgttctct cgagccagtt tgtctgttgt ggttgtagga 600 
tcctctgttc ccctcgacag ctcacaatgc gttccttctc cgttgtcgct gccgcgtcac 660 
tggcgctctc ttgggcgtct ctggcccagg ctgctcgccc ccgtcttgtg cccaagccta 720 
tctctcggcc agcttcgagt aagtcggctg cgactacggg tgaggcttat tttgagcagc 780 
tgctggacca tcacaacccg gagaagggaa cgttttccca gcggtactgg tggagtactg 840 
aatactgggg tggacctggg tcaccggtgc gtctctgaca tttggtctta tgaccggcca 900 
tattgaaact tagccggtgg caaggtccgc aatcatgagg aacattgctg attaaactag 960 
gtggtcctct ttaaccctgg agaggtctct gccgatggct atgaggggta tctcaccaac 1020 
gatactctca ctggtgtcta tgcgcaggag atccagggtg ccgtcattct cattgaacgt 1 080 
gagtgtcact gctaccatgg aaaaaagaca ttcgctgatc gaccccaatc tagaccgcta 1 140 
ctggggcgac tcttcgcctt atgaggtgct caatgccgaa acacttcagt atctcacact 1200 
ggatcagtcc attctggaca tgacctactt cgccgagacg gtaaagctgc agttcgataa 1260 
tagcagccgc agcaatgcgc agaatgclgt atgttacctt caccgctcta tgtttctgat 1320 
aggtactgac aacgtagccc tgggtcatgg tcggtggctc atacagcggt gccttgacgg 1380 
cttggaccga gtctatcgcg cctggaacgt tctgggctta ccatgccacc agtgcgcctg 1440 
tggaggctat ctatgacttt gtaggtgtag cctgctcttg ttatctatac ttgcagctaa 1 500 
ccaagccagt ggcaatactt ctaccccatt cagcaaggta tggcacagaa ctgcagcaag 1560 
gatgtgtctc tggtagccga gtatgtcgac aaaattggga agaatggaac tgccaaggaa 1620 
cagcaggagc tcaaagaatt gtttggtctg ggagctgttg agcattacga tgactttgcc 1680 
gcgtgagtac ttcaaagtct atagacgagc ttttctgaca ggaacagtgt cctgcccaac 1740 
ggaccgtace tctggcaaga caacgacttt gtcacaggat actcttcctt cttccagttc 1800 
tgtgatgctg tcgaggtgag ttaccaccag attcctcttg attgaagcaa tatactaacg 1860 
gacacagggt gtcgaagccg gcgcggcagt gacccccggc cccgagggcg tcggacttga 1920 
aaaggccctg gccaactacg caaactggtt caattcaacc atactcccta actgtatttc 1 980 
accatctctt gtctcgttcc tctcccttat cctcccagac taacctagtg acagactgcg 2040 
caagctacgg ctactggacc gacgaatgga gcgtcgcctg tttcgacagc tataatgcct 2100 
cgagccccat cttcaccgac acctccgtgg gtaaccctgt cgaccgccaa tgggaatggt 2160 
tcctctgcaa cgagcctttc ttctggtggc aggagtgcgt accccttacc tcattcatga 2220 
taacacacga acaattccac taacaaagat ccagcggtgc ccccgaggga acctccacta 2280 
ttgtgccccg gctcgtcagc gcctcctact ggcaacgcca atgcccgctc tacttccccg 2340 
aagttaacgg ctacacgtac ggcagcgcga agggtaaaaa ctccgctacg gtgaacagct 2400 
ggacgggtgg atgggatatg acccgcaaca cgacgcggtt gatctggacg aacgggtagg 2460 
tctcccccta atttccgttg aatgtgatgt gaagataaac tcaatgctaa taaattgaga 2520 
aggcaatatg acccctggcg cgactccggt gtgtcgagca ctttccggcc cggtggtccg 2580 
ctggttagca cggcgaacga acccgtgcag attattccgg gcgggttcca ttgctcggac 2640 
ttgtatatgg aggattacta tgcgaatgag ggtgtgagga aggtggttga taatgaggtg 2700 
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aagcagatta aggagtgggt ggaggagtat tatgcttgat gaagatactg gtggacatat 2760 
ggagtgtaca taagatgaat ggtcataaaa tgatgatggt agatacggct atggctgttg 2820 
attagatggt cctttcgcat ttcctaatta ctgagcacgt gctccatggt atgggaagtg 2880 
gagacgttgc tatatatatt gactgtcggg ctattgttca cggcgtagaa gctagacgct 2940 
ttgtctatgt ggccttcact aaagaccgtg actctgccca gtcttccccc cttcgaggac 3000 
ctggtattag ccaaacccac ccacaaacct aacaaagatc atcgtgacat tgaagtcact 3060 
ctaggtactg ctggcgctga ttacagtggc tcaattcgaa catttcaaca gcacataagg 3120 
gaagggtcgc ttcacttgct accttgatac gaaagcagcc acgcccaaca cttatagggg 3180 
tgacaaccat cggcatgctg ggttatctac tatatctcct gattctgtgg atcctggaga 3240 
tcgatctggt acactaatct actacaatgc atgtgaagta gggataggca 3290 

<210> 3 
<211>1581 
<212> DNA 

<213> Aspergillus niger 
<400> 3 

atgcgttcct tctccgttgt cgctgccgcg tcactggcgc tctcttgggc gtctctggcc 60 
caggctgctc gcccccgtct tgtgcccaag cctatctctc ggccagcttc gagtaagtcg 120 
gctgcgacta cgggtgaggc ttattttgag cagctgctgg accatcacaa cccggagaag 180 
ggaacgtttt cccagcggta ctggtggagt actgaatact ggggtggacc tgggtcaccg 240 
gtggtcctct ttaaccctgg agaggtctct gccgatggct atgaggggta tctcaccaac 300 
gatactctca ctggtgtcta tgcgcaggag atccagggtg ccgtcattct cattgaacac 360 
cgctactggg gcgactcttc gccttatgag gtgctcaatg ccgaaacact tcagtatctc 420 
acactggatc agtccattct ggacatgacc tacttcgccg agacggtaaa gctgcagttc 480 
gataatagca gccgcagcaa tgcgcagaat gctccctggg tcatggtcgg tggctcatac 540 
agcggtgcct tgacggcttg gaccgagtct atcgcgcctg gaacgttctg ggcttaccat 600 
gccaccagtg cgcctgtgga ggctatctat gacttttggc aatacttcta ccccattcag 660 
caaggtatgg cacagaactg cagcaaggat gtgtctctgg tagccgagta tgtcgacaaa 720 
attgggaaga atggaactgc caaggaacag caggagctca aagaattgtt tggtctggga 780 
gctgttgagc attacgatga ctttgccgct gtcctgccca acggaccgta cctctggcaa 840 
gacaacgact ttgtcacagg atactcttcc ttcttccagt tctgtgatgc tgtcgagggt 900 
gtcgaagccg gcgcggcagt gacccccggc cccgagggcg tcggacttga aaaggccctg 960 
gccaactacg caaactggtt caattcaacc atactcccta actaclgcgc aagctacggc 1020 
tactggaccg acgaatggag cgtcgcctgt ttcgacagct ataatgcctc gagccccatc 1080 
ttcaccgaca cctccgtggg taaccctgtc gaccgccaat gggaatggtt cctctgcaac 1 140 
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gagcctttct tctggtggca ggacggtgcc cccgagggaa cctccactat tgtgccccgg 1200 
ctcgtcagcg cctcctactg gcaacgccaa tgcccgctct acttccccga agttaacggc 1260 
tacacgtacg gcagcgcgaa gggtaaaaac tccgctacgg tgaacagctg gacgggtgga 1320 
tgggatatga cccgcaacac gacgcggttg atctggacga acgggcaata tgacccctgg 1380 
cgcgactccg gtgtgtcgag cactttccgg cccggtggtc cgctggttag cacggcgaac 1440 
gaacccgtgc agattattcc gggcgggttc cattgctcgg acttgtatat ggaggattac 1 500 
tatgcgaatg agggtgtgag gaaggtggtt gataatgagg tgaagcagat taaggagtgg 1560 
gtggaggagt attatgcttg a 1 581 

<210>4 
<211>526 
<212> PRT 

<21 3> Aspergillus niger 
<400> 4 

Met Arg Ser Phe Ser Val Val Ala Ala Ala Ser Leu Ala Leu Ser Tip 
1 5 10 15 

Ala Ser Leu Ala Gin Ala Ala Arg Pro Arg Leu Val Pro Lys Pro lie 
20 25 30 

Ser Arg Pro Ala Ser Ser Lys Ser Ala Ala Thr Thr Gly Glu Ala Tyr 
35 40 45 

Phe Glu Gin Leu Leu Asp His His Asn Pro Glu Lys Gly Thr Phe Ser 
50 55 . 60 

Gin Arg Tyr Trp Trp Ser Thr Glu Tyr Trp Gly Gly Pro Gly Ser Pro 
65 70 75 80 

Val Val Leu Phe Asn Pro Gly Glu Val Ser Ala Asp Gly Tyr Glu Gly 
85 90 95 

Tyr Leu Thr Asn Asp Thr Leu Thr Gly Val Tyr Ala Gin Glu He Gin 
100 105 110 
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Gly Ala Val He Leu lie Glu His Arg Tyr Trp Gly Asp Ser Ser Pro 
115 120 125 

Tyr Glu Val Leu Asn Ala Glu Thf Leu Gin Tyr Leu Thr Leu Asp Gin 
130 135 140 

Ser lie Leu Asp Met Thr Tyr Phe Ala Glu Thr Val Lys Leu Gin Phe 
145 150 155 160 

Asp Asn Ser Ser Arg Ser Asn Ala Gin Asn Ala Pro Trp Val Met Val 
165 170 175 

Gly Gly Ser Tyr Ser Gly Ala Leu Thr Ala Trp Thr Glu Ser lie Ala 
180 185 190 

Pro Gly Thr Phe Trp Ala Tyr His Ala Thr Ser Ala Pro Val Glu Ala 
195 200 205 

He Tyr Asp Phe Trp Gin Tyr Phe Tyr Pro Me Gin Gin Gly Met Ala 
210 215 220 

Gin Asn Cys Ser Lys Asp Val Ser Leu Val Ala Glu Tyr Val Asp Lys 
225 230 235 240 

lie Gly Lys Asn Gly Thr Ala Lys Glu Gin Gin Glu Leu Lys Glu Leu 
245 250 255 

Phe Gly Leu Gly Ala Val Glu His Tyr Asp Asp Phe Ala Ala Val Leu 
260 265 270 

Pro Asn Gly Pro Tyr Leu Trp Gin Asp Asn Asp Phe Val Thr Gly Tyr 
275 280 285 

Ser Ser Phe Phe Gin Phe Cys Asp Ala Val Glu Gly Val Glu Ala Gly 
290 295 300 

Ala Ala Val Thr Pro Gly Pro Glu Gly Val Gly Leu Glu Lys Ala Leu 
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305 310 315 320 

Ala Asn Tyr Ala Asn Tip Phe Asn Ser Thr He Leu Pro Asn Tyr Cys 
325 330 335 

Ala Ser Tyr Gly Tyr Trp Thr Asp Glu Trp Ser Val Ala Cys Phe Asp 
340 345 350 

Ser Tyr Asn Ala Ser Ser Pro lie Phe Thr Asp Thr Ser Val Gly Asn 
355 360 365 

Pro Val Asp Arg Gin Trp Glu Trp Phe Leu Cys Asn Glu Pro Phe Phe 
370 375 380 

Trp Trp Gin Asp Gly Ala Pro Glu Gly Thr Ser Thr lie Val Pro Arg 
385 390 395 400 

Leu Val Ser Ala Ser Tyr Trp Gin Arg Gin Cys Pro Leu Tyr Phe Pro 
405 410 415 

Glu Val Asn Gly Tyr Thr Tyr Gly Ser Ala Lys Gly Lys Asn Ser Ala 
420 425 430 

Thr Val Asn Ser Trp Thr Gly Gly Trp Asp Met Thr Arg Asn Thr Thr 
435 440 445 

Arg Leu lie Trp Thr Asn Gly Gin Tyr Asp Pro Trp Arg Asp Ser Giy 
450 455 460 

Val Ser Ser Thr Phe Arg Pro Gly Gly Pro Leu Val Ser Thr Ala Asn 
465 470 475 480 

Glu Pro Val Gin Me lie Pro Gly Gly Phe His Cys Ser Asp Leu Tyr 
485 - 490 495 

Met Glu Asp Tyr Tyr Ala Asn Glu Gly Val Arg Lys Val Val Asp Asn 
500 505 510 
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Glu Val Lys Gin lie Lys Glu Tip Val Glu Glu Tyr Tyr Ala 
515 520 525 



<210>5 

<211>526 

<212>PRT 

<213> Aspergillus niger 
<400> 5 

Met Arg Ala Phe Ser Ala Val Ala Ala Ala Ala Leu Ala Leu Ser Tip 
1 5 10 15 

Ala Ser Leu Ala Gin Ala Ala Arg Pro Arg Leu Val Pro Lys Pro Val 
20 25 30 

Ser Arg Pro Ala Ser Ser Lys Ser Ala Ala Thr Thr Gly Glu Ala Tyr 
35 40 45 

Phe Glu Gin Leu Leu Asp His His Asn Pro Glu Lys Gly Thr Phe Ser 
50 55 60 

Gin Arg Tyr Trp Trp Ser Thr Glu Tyr Tip Gly Gly Pro Gly Ser Pro 
65 70 75 80 

Val Val Leu Phe Thr Pro Gly Glu Val Ser Ala Asp Gly Tyr Glu Gly 
85 90 95 

Tyr Leu Thr Asn Gly Thr Leu Thr Gly Val Tyr Ala Gin Glu lie Gin 
100 105 110 

Gly Ala Val lie Leu lie Glu His Arg Tyr Trp Gly Asp Ser Ser Pro 
115 120 125 



Tyr Glu Val Leu Asn Ala Glu Thr Leu Gin Tyr Leu Thr Leu Asp Gin 
130 135 140 



WO 03/104382 




9/14 



Ala He Leu Asp Met Thr Tyr Phe Ala Glu Thr Val Lys Leu Gin Phe 
145 150 155 160 

Asp Asn Ser Thr Arg Ser Asn Ala Gin Asn Ala Pro Tip Val Met Val 
165 170 175 

Gly Gly Ser Tyr Ser Gly Ala Leu Thr Ala Trp Thr Glu Ser Val Ala 
180 185 . 190 

Pro Gly Thr Phe Trp Ala Tyr His Ala Thr Ser Ala Pro Val Glu Ala 
195 200 205 

lie Tyr Asp Tyr Trp Gin Tyr Phe Tyr Pro lie Gin Gin Gly Met Ala 
210 215 220 

Gin Asn Cys Ser Lys Asp Val Ser Leu Val Ala Glu Tyr Val Asp Lys 
225 230 235 240 

lie Gly Lys Asn Gly Thr Ala Lys Glu Gin Gin Ala Leu Lys Glu Leu 
245 250 255 

Phe Gly Leu Gly Ala Val Glu His Phe Asp Asp Phe Ala Ala Val Leu 
260 265 270 

Pro Asn Gly Pro Tyr Leu Trp Gin Asp Asn Asp Phe Ala Thr Gly Tyr 
275 280 285 

Ser Ser Phe Phe Gin Phe Cys Asp Ala Val Glu Gly Val Glu Ala Gly 
290 295 300 

Ala Ala Val Thr Pro Gly Pro Glu Gly Val Gly Leu Glu Lys Ala Leu 
305 310 315 320 

Ala Asn Tyr Ala Asn Trp Phe Asn Ser Thr lie Leu Pro Asp Tyr Cys 
325 330 335 
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Ala Ser Tyr Gly Tyr Trp Thr Asp Glu Trp Ser Val Ala Cys Phe Asp 
340 345 350 

Ser Tyr Asn Ala Ser Ser Pro He Tyr Thr Asp Thr Ser Val Gly Asn 
355 360 365 

Ala Val Asp Arg Gin Trp Glu Trp Phe Leu Cys Asn Glu Pro Phe Phe 
370 375 380 

Tyr Trp Gin Asp Gly Ala Pro Glu Gly Thr Ser Thr He Val Pro Arg 
385 390 395 400 

Leu Val Ser Ala Ser Tyr Trp Gin Arg Gin Cys Pro Leu Tyr Phe Pro 
405 410 415 

Glu Thr Asn Gly Tyr Thr Tyr Gly Ser Ala Lys Gly Lys Asn Ala Ala 
420 425 430 

Thr Val Asn Ser Trp Thr Gly Gly Trp Asp Met Thr Arg Asn Thr Thr 
435 440 445 

Arg Leu He Trp Thr Asn Gly Gin Tyr Asp Pro Trp Arg Asp Ser Gly 
450 455 460 

Val Ser Ser Thr Phe Arg Pro Gly Gly Pro Leu Ala Ser Thr Ala Asn 
465 470 475 480 

Glu Pro Val Gin lie lie Pro Gly Gly Phe His Cys Ser Asp Leu Tyr 
485 490 495 

Met Ala Asp Tyr Tyr Ala Asn Glu Gly Val Lys Lys Val Val Asp Asn 
500 505 510 

Giu Val Lys Gin He Lys Glu Trp Val Glu Glu Tyr Tyr Ala 
515 * 520 525 
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<210>6 
<211> 1551 
<212>DNA 

<213> Aspergillus niger 
<400>6 

atgcgttcct tctccgttgt cgctgccgcg tcactggcgc tctcttgggc gtctctggcc 60 
caggctgctc gcccccgtct tgtgcccaag cctatctctc ggccagcttc gagtaagtcg 1 20 
gctgcgacta cgggtgaggc ttattttgag cagctgctgg accatcacaa cccggagaag 180 
ggaacgtttt cccagcggta ctggtggagt actgaatact ggggtggacc tgggtcaccg 240 

gtggtcctct ttaaccctgg agaggtctct gccgatggct atgaggggta tctcaccaac 300 
gatactctca ctggtgtcta tgcgcaggag atccagggtg ccgtcattct cattgaacac 360 
cgctactggg gcgactcttc gccttatgag gtgctcaatg ccgaaacact tcagtatctc 420 
acactggatc agtccattct ggacatgacc tacttcgccg agacggtaaa gctgcagttc 480 
gataatagca gccgcagcaa tgcgcagaat gctccctggg tcatggtcgg tggctcatac 540 
agcggtgcct tgacggcttg gaccgagtct atcgcgcctg gaacgttctg ggcttaccat 600 
gccaccagtg cgcctgtgga ggctatctat gactttcaag gtatggcaca gaactgcagc 660 
aaggatgtgt ctctggtagc cgagtatgtc gacaaaattg ggaagaatgg aactgccaag 720 
gaacagcagg agctcaaaga attgtttggt ctgggagctg ttgagcatta cgatgacttt 780 
gccgctgtcc tgcccaacgg accgtacctc tggcaagaca acgactttgt cacaggatac 840 
tcttccttct tccagttctg tgatgctgtc gagggtgtcg aagccggcgc ggcagtgacc 900 
cccggccccg agggcgtcgg acttgaaaag gccctggcca actacgcaaa ctggttcaat 960 
tcaaccatac tccctaacta ctgcgcaagc tacggctact ggaccgacga atggagcgtc 1 020 
gcctgtttcg acagctataa tgcctcgagc cccatcttca ccgacacctc cgtgggtaac 1080 
cctgtcgacc gccaatggga atggttcctc tgcaacgagc ctttcttctg gtggcaggac 1 140 
ggtgcccccg agggaacctc cactattgtg ccccggctcg tcagcgcctc ctactggcaa 1200 
cgccaatgcc cgctctactt ccccgaagtt aacggctaca cgtacggcag cgcgaagggt 1260 
aaaaactccg ctacggtgaa cagctggacg ggtggatggg atatgacccg caacacgacg 1320 
cggttgatct ggacgaacgg gcaatatgac ccctggcgcg actccggtgt gtcgagcact 1380 
ttccggcccg gtggtccgct ggttagcacg gcgaacgaac ccgtgcagat tattccgggc 1440 
gggttccatt gctcggactt gtatatggag gattactatg cgaatgaggg tgtgaggaag 1500 
gtggttgata atgaggtgaa gcagattaag gaatacggct atggctgttg a 1 551 



<210>7 
<211> 516 
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<212> PRT 
. <213> Aspergillus niger 

<400>7 

Met Arg Ser Phe Ser Val Val Ala Ala Ala Ser Leu Ala Leu Ser Tip 
1 5 10 15 

Ala Ser Leu Ala Gin Ala Ala Arg Pro Arg Leu Val Pro Lys Pro lie 
20 25 30 

Ser Arg Pro Ala Ser Ser Lys Ser Ala Ala Thr Thr Gly Glu Ala Tyr 
35 40 45 

Phe Glu Gin Leu Leu Asp His His Asn Pro Glu Lys Gly Thr Phe Ser 
50 55 60 

Gin Arg Tyr Trp Trp Ser Thr Glu Tyr Trp Gly Gly Pro Gly Ser Pro 
65 70 75 80 

Val Val Leu Phe Asn Pro Gly Glu Val Ser Ala Asp Gly Tyr Glu Gly 
85 90 95 

Tyr Leu Thr Asn Asp Thr Leu Thr Gly Val Tyr Ala Gin Glu lie Gin 
100 105 110 

Gly Ala Val He Leu lie Glu His Arg Tyr Trp Gly Asp Ser Ser Pro 
115 120 125 

Tyr Giu Val Leu Asn Ala Glu Thr Leu Gin Tyr Leu Thr Leu Asp Gin 
130 135 140 

Ser lie Leu Asp Met Thr Tyr Phe Ala Glu Thr Val Lys Leu Gin Phe 
145 150 155 160 



Asp Asn Ser Ser Arg Ser Asn Ala Gin Asn Ala Pro Trp Val Met Val 
165 170 175 
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Gly Gly Ser Tyr Ser Gly Ala Leu Thr Ala Trp Thr Glu Ser He Ala 
180 185 190 

Pro Gly Thr Phe Tip Ala Tyr His Ala Thr Ser Ala Pro Val Glu Ala 
195 200 205 

lie Tyr Asp Phe Gin Gly Met Ala Gin Asn Cys Ser Lys Asp Val Ser 
210 215 220 

Leu Val Ala Glu Tyr Val Asp Lys He Gly Lys Asn Gly Thr Ala Lys 
225 230 235 240 

Glu Gin Gin Glu Leu Lys Glu Leu Phe Gly Leu Gly Ala Val Glu His 
245 250 255 

Tyr Asp Asp Phe Ala Ala Val Leu Pro Asn Gly Pro Tyr Leu Trp Gin 
260 265 270 

Asp Asn Asp Phe Val Thr Gly Tyr Ser Ser Phe Phe Gin Phe Cys Asp 
275 280 285 

Ala Val Glu Gly Val Glu Ala Gly Ala Ala Val Thr Pro Gly Pro Glu 
290 295 300 

Gly Val Gly Leu Glu Lys Ala Leu Ala Asn Tyr Ala Asn Trp Phe Asn 
305 310 315 320 

Ser Thr lie Leu Pro Asn Tyr Cys Ala Ser Tyr Gly Tyr Trp Thr Asp 
325 330 335 

Glu Trp Ser Val Ala Cys Phe Asp Ser Tyr Asn Ala Ser Ser Pro lie 
340 345 350 

Phe Thr Asp Thr Ser Val Gly Asn Pro Val Asp Arg Gin Trp Glu Trp 
355 360 365 



Phe Leu Cys Asn Glu Pro Phe Phe Trp Trp Gin Asp Gly Ala Pro Glu 
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370 375 380 

G!y Thr Ser Thr lie Val Pro Arg Leu Val Ser Ala Ser Tyr Tip Gin 
385 390 395 400 

Arg Gin Cys Pro Leu Tyr Phe Pro Glu Val Asn Gly Tyr Thr Tyr Gly 
405 410 415 

Ser Ala Lys Gly Lys Asn Ser Ala Thr Val Asn Ser Trp Thr Gly Gly 
420 425 430 

Trp Asp Met Thr Arg Asn Thr Thr Arg Leu He Trp Thr Asn Gly Gin 
435 440 445 

Tyr Asp Pro Trp Arg Asp Ser Gly Val Ser Ser Thr Phe Arg Pro Gly 
450 455 460 

Gly Pro Leu Val Ser Thr Ala Asn Glu Pro Val Gin lie He Pro Gly 
465 470 475 480 

Gly Phe His Cys Ser Asp Leu Tyr Met Glu Asp Tyr Tyr Ala Asn Glu 
485 490 495 

Gly Val Arg Lys Val Val Asp Asn Glu Val Lys Gin lie Lys Glu Tyr 
500 505 510 

Gly Tyr Gly Cys 
515 



